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MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
chemically and mechanically polishing(CMP) capable of 
processing without decelerating a polishing speed even 
by polishing for a long time and without damaging an 
insulating film. 

SOLUTION: A slurry comprises a solvent and polishing 
particles dispersed in the solvent. At least one type of 
fluorine organic compound is added to the slurry, and a 
surface to be polished of a semiconductor substrate 
such as a wafer or the like is chemically and 
mechanically polished. In the slurry, as polishing 
particles, an oxide, a carbide, a nitride, their mixture or a 
mixed crystal containing Al, Cu, Si or the like as main 
components is used. The organic compound contains a 
surfactant, a reagent having a surface active action and containing a hydrophoblic part and a 
hydrophilic part, a fluoridizer or the like. The film to be polished is a metal film, their laminated 
film or a film of a material selected from the group consisting of their alloy, the nitride, a 
boride, and the oxide. A friction of the polishing surface with a polishing pad is small. 
Scratching of the polishing surface is reduced; and releasing can be reduced. A Cu cutting 
speed is constant when a time is elapsed. 
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<t, 'pu< th i lic^t ww^t i^i^fcu t 
u. 

u7)V*)\>1j ;^>8i, ^)vy)V^r a T)i*-)Vmmw 

MJ7;M-'J KJRflHH*. IMS** + IB*, 
□ fUyr^Al. N-7JWnfaUKX N-^;P 
tD-N-7;W-7U->XM>7S FCl 20 
O3 . CF3COOF, CH3COOFro-T<^C< tfe 

if» w-e** 1 1 s»ttt 1 7bmmm3 
<D^-rtiimz$im<Dit^mmmfmm x ^ u . 

1 7JSW#«4 ©t»rnA>fcE«©fc¥tt«tt«OT 

^>©pg#.©(^-fn#>£4>&< tt)tiTwci& 30 

[»*3S7] mffB^S-^fti^SStt, 0. 00 1 
wt%~0. 5w t %T*^>Ci:$#M<!:-r-2)HS5}<JSl 

«e»*'j>>a. c8gtiii-&. mmm-T 

cfr»ci:*»«fr*ai*3Bi7ss»*S7©n-rn to 

A^K. yU-», 77->. hU7"h7r>©'M< 

<t=b i^*^tr z.tz<&m t-rzm&mijbmm&m 8 
WEffii»»i*3S8*^rtj«rEi(e«is±(c&KK*it«s-a- 

•Slit. 50 



2 

WE^Jgp«HSrW*a i 75g«t#5i i o ©uma^c 

EE*8Urffl«)ii*nfcME^JBIR£il^co&JSK*l»* 
T * X a <h * « A. fc d i: * ft t f 3 * * # S B © 8 ifi 

[0 0 0 1 ] 

'^LS I K««3n£¥«ft:StRKA K Cu, W 
(CMP : Chemical Mechanical Polishing ) fflX^U 

[0 0 0 2] 

hTr^Z* CMPg«H Cu&ifK7-fX7^ 

>^#BflT**»»TEi»*»j£T* d t *> nJttT* 

[0 0 0 3] ^ffi0)^^^yvs/>iB^7 p n-trX'C«, 
;WI&1ffiMI^(i:(Z)fiXD-y 3 > (E r o s i o 

n) Rzs&i&fca<D*?)\,^mmmmLmte£<Di&x2 

77f*IfiETf5CMP^PtX*IStlt^5. C 
M P *feTttEi»a: 2 tC**T U y > > 

giT^4t^.fV yis>if (Dishing) 

*i;S>/->y (Th i nn i ng) CckS^^PX 

R o d e 1 ttTW^tlTl^A- H P a d (I 
ClOOO-Pad) iO^^H^OTHlD-y 

5t#At^5. L^U3ft*«6. flulfi/N — HPadT 
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[0 0 0 4] LWot, ttio-^g >&tf<!£X^ 
^^©M^FSr^lB-rSfcfe^tt, fiMEA- KPadSffl 
^TfeX^^^bte^cfc^KX^ U 

ttfttBffit, WSWBtSBfMf © 2 It4 

tt, iSW«a«. ffiXD-yaX «»R^»USftfc 
«■ * ^BS^X * ^ >y 5FKiJt UTttMftB 

[0 0 0 5] 

ls i&£<D¥m#&s:<Dmmftmz&^TCMP\t& 

1>T, S£*CDR I E (Reactive Ion Ething) ^DtXT 
HU 4S#TiKb^Cu<DiPX&tf 1 /zmJ^±(7)JP^(D^ 

£< ict;1/5~^a (a l ) (&jnx<h<^fc:&ffi 
ftottt^s. cin^^st-r^^i^fc, cmp^ 

T> R I E (Reactive Ion Etching) zfuWVteB&TZ 
££<0j81bHR I EJni^aiftCu^T i ftt^TO 

£ 0 RIEcoi^ ISi&X^— X*«/hS<&*Hi:H!IO 

I EfcL «jSMco¥Jfi{b, t7 (via) ;kd*j« 
fc^ofcA-aic* ioio«*S*aT^JlffcLT^<& 

[0 0 0 6] Cne»W^^^Mt^^C, JgfiE, c 

SlfBRttSCMP, Tftto-B, ^^iKMP©±?il 
■II (1) W«ii«(Z)rnI±, (2) XD-y 3 >wai 
i&U (3) #R6<&ffi«, (4) X7U0CMP!ltttW 
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(2) tt, Sai©WfbIU<^oT^Tl^M(Z) 

<h<^, ls i (DKjf^xe-H^E^cDRCig 
Kl:aasnsfc»xn-s;"3 >T±b£*^;uaxf:: 
ck £ IB^ffitrL co ±# * B&a*fc frtti tftt £ & ^ o ( 3 ) 
E««Itt^S$0l:^i*0, (4) tt, yp 

j»i#T€rn««si6tcx ? u b& < T»trfc«>;* ^ 

io [0007] cn^-aa)Ppmfi^Mt§¥S© i o 

b^u ^aw^afTKaRicT^^^ssrW-rs^sffi 

ttSTett, (1) t (2) , (3) , (4) ft. hU- 

a*;**v>i#*.e>n£. — tj> cu, a i y^i^ymm 
6irt»ti/fc»»#ffl^6nT^5. cn^n hf 

«^*j»T*sfc«6, fi]^nfc»'&jcwe®«:«b<« 

[0 0 0 8] 

#ssaB©«npffffii: cmp aias ss-r - 1 t 

i, Cr, Ti, C, F e<D'J>fr< hhl-D&^f&ftt 
tev^>^#X, TEOS^XSffltiTMSnfcl 

mnoimmm, ^rc. ;ins -r a £<fc* 

IWibTM- (F) &&/o1*S i O2 Si«»ttS 
^) A«3KT©Low-KRl:»LTt)^-^*Si 
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TU Mo, Nb, Ta, V, Ru, Ag^Sltfftfc 

Si«#it5^, SE{t«, **fls«. 1Mb*** 6 a 
[0 0 0 9] *58«©fc*ft»*»ilf»fflX7U 

iifcbT'bAn. ffirfE#**HMb£*tt* 

lffl8B#*#«{b^»tt* ^7MP7WiK^ 

^7JWP7^*JWU =fV, sOV7)\s*U7 )],*-)), 
j3)VX>mM, ^7Mn7;WSii7> : er^ 

»?Atft, N-7MnenUFX N-^^p-N- 
7W;P-7l/->7W>75 h\ FClOa, CF 
3COOF, CH3 COOFcD-T<^< ^fe^ftl^T 

fc<£fe#UT^*,fc'5K:UT*>&^. «&E#*#«Mb 
0. 0 0 1wt%-0. 5wt%-e*^cfc 

[0010] ffiflBWSa^ t IT, A U Cu, Si, 
Cr, Ce, Ti, C, F e j5^1«aftfc^ft< <h fe 

^a, »»{b***, ffi^m^> mmm=:T>^^o 

5fc:lxT*>&^. SJoSOiiLT, ^;i^>^ 
n/\^m. tfV?s>* 75— >. bV7b7 7><D'J>fc 

JdEJB»*«J«r*ISt. m8eE«»rt«*^tri»iE 
[0011] 
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T?tt»6tlfta^fc, (1) 5fFfgj£S<£>fa±. (2) X 
D—y a (3) #U^»^B©ft* 

(4) X9U^CMP»tta«»«ttJ8©*ftfl:a:i:* 

»su fio^w»tr*©»*ft«»-r*. c ©assart? 

Cu£Wffb (1 s tXr7^) . ^<^(7)^F 
B*»*l»*-r* (2ndXf77 r ) 2Xfy^nt 
XTCMPlI^ff^, CuSfit§ (Cu 

py^Ty?) 1 s t XT77 P TCMPX7UC^7 

d 7)\s*)VX.3- l/>t^yhV >^ffiffitt£ij£ 

[0 0 12] HI tt, Cu7^7;k^Vv>E8lf0/£* 

±fc5/U3>*ftil&^*6»j«SftfclBaWl 0 1* 
Mf^o *ga^l 0 ia>*ffitttEJB**»J«sn*iB! 
$ 6 0 0 nm(DffiISl 0 4Xtf¥»#S«l 0 0 <hn 
>^^7 b£^£fc#>(£>^$ 5 0 0 nm(Dn>?& hJll 
0 5^iill0 4^BCPi?Lt^ ^JC, TaN7 

Sit, Cull 0 3*1 2 0 Onmi^y-Fl^XA 

30 (Hi (a) ) o EMl0 4Ma>^^h?L10 5 
(Dftmzte. TaN7^tl02M'Cuil03^I 
®&l£nZ>o Cuil0 3WISMCMP{[l 

atccto^-rs (01 (b) ) o c<di s txfy^ 

TIJTaN^tl 0 ltX h^y^itS. 

[0 0 13] uCTfJ^X7'J^K CcDX^U 
KRfbffltLTiB^RT^—tfA (lwt%) , Mit 

mmmt.i,x^r-r)^>m (o. 5wt%) , waja^ 

tlT7J^t (0. 5wt) £!6*&£<Z>««i£jD 
A, X^U pH*7KKYb*U^A**e»T9. 2fcn> 

40 C(^)3>hP-JH/:X7 l J^^ X 

9 : 2 0 0 cc, Bfg/t^ KtC I C 1 0 0 0/ 

SUBA4 0 0 (D^-;M±<7)jgn D n£) > (D 
F) :3 0 0 g/cm2, h'^Uy^ (TR) @g 
% : 1 0 0 r prru 9->7—7)l> (TT) mfifS : 1 
0 0 r pm^ttT2 0 O&CMPMHSrfrft?. ^ 
tC, *56^<D*3R*«{b^«*$to^^USffl^TTa 
N7<tl0 2©^3#£|*5&Ta*'y? L 7y:/ (2 
ndXf7^) *ff3 (HI (c) ) . C(D^y^-7y 
-fte. E»(Dft±tfxeT?»*fc»©^S)ft^^;KO^ 

so ®E«a&CRKIRR±0«Ol»±. ®E^gBSc 
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zfrnrnm-kw—T-f?*, m^^-r^>^otmn 

[0 0 14] Sf, Cuggl 0 3/TaN7-ft/Mi 

mi o i s^ofews/N*7>xja<OT^-rsi£:>g 

Ab». b^U &*ftfi^5^AbfcX7UT©flf«<fc 
<H ZLZfrmzm^-DtfT b 

3\ Wl:ff#t5X7 'J IS*5f tlx 

b * ^ . h a* ^ > x *k -rnxmrn a ttan? sr 

fc. ^®Stt^J<D^tott(3){C^bTfc^iC#«lT* 

[0015] *3&w<D%,m%kmmk&m-?$>2>y jm-p 

T^S. H2fi. *f!K©X7Uro^Sffitt»IS:^J0b 30 
fc3&*£gtt9rr-5«M*HT?*0. 0 2 (a) WJ*C7 

ff^>fci:#«)»ttH. 0 2 (b) #«#S891#JR3Sft:£«l 

**. ti-rtKowttHicbcuwai^s-ifffiflSttsia 
gout (-■-> Rztis.±m z ?&.-%-mm& : 8wm <- 

O-) A%$tlT^5. Sttta^MfSttSiJiSg (w t 
%) mmscufflmmm. (nm/mi n) Rtf 

fi;*:^^* (I/ml) C u <£>5JFf§jl ^ 

*2 0 0ran/minH±. i^cfifft (3*fifg: 40 
UmH±) 5 0 0 0 m/m 1 £TR CumM)]±<D3k 

#*. «Bj)-e«0. 0 0 1~0. 5wt%<!:^ilt 

[0016] mitrntLxmrnitT^m ■. iwt 

%> +/'J>t: 0. lwt%. Wffif tlT->U 
* : 3w t %S:|i|j*^:<i:CD^(CjDAfeX7U+fC'<;P 

€:0. 0 2 5wt%iJllbTCMPfflX7Ui: 
L, CMffiV^T, X7'J7D-: 2 0 0 cc/mi 50 
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n, li/ty K : Jp'Jf^fX (P o 1 i t e x) (D 
"f— JVttCOm^) . DF : 3 0 0 g/cm! . TRIhJ 
: 5 2 r pm, TT@gt : 5 0 r pra©*frT8 

o»iBCMP«assfTofc. -trois*. ^mtpfr*™ 

m, g$10mfflie^g£0ll 100%tr*0 

(1) tt. M^ftT, («. ttf«D) fel 0<H 

/l^IAHmt), (2) , (3) fcjgffcsnfc. 

fcditcj;^,. a&fc, Io-/3>$/|^<ff^x.5 
ft&^Sfcffiig^nT^-S. ccoHISWciJtATxn- 
y3>$ffi8(i5 0/im, ESilf 8 0%T4 Onm 
iZftlTLZnrz. 6£*t£WT-tt8 5 nmf$iofc. 

[0017] afcftiffcT'^ji'as^rraffffijsttffl 

»ll/-hA'7>X$K, flflfiTO 

o . o o i w t x&Ltviftmm&mit'SrVa&maT 

•3 c £ tc <fc 0 c cd «k 5 »T* Ct«STffc. 

jw s « ^ t t> n«oaft*^ e. n s . 

[0 0 18] ^:(C. 0 3&tf04£#J&bTSI2CD3lSS 

z>mmT.mmffimT-$>z>. zwrnmnx-itcu mm* c 

MPt5l5lc^l'7;Wat l J 3*v£gsflab/tX5 U £■ 

ffl v » b -7*p -t x d^j* a n & c u -> >mm 

Zmfc-tZ. LS I &t*©**(*:«H©»Jfixe©t»Tf 
1 ym£U:©J!^<DCu£fflST3XPl;X7^&£^\ 
fea«ffllST*«IBIBtaoT^5 (@3#fJ . 0 3 
«U CMPMa(C*5^-5fiJf«BrfP B 1<i:CufflnS<tCD||^ 
**-T»ttHT?»0. *«sW»*WHW (#) . «E«I7J*C 
uffltlfi (nm) 4iLTH5. HH*«*fEWCOCMP 

»tt**r»tti»T*t). j#D»**«e*©cMP«ptt*s 

■T#tti^-ea&S. 0iJAti. 6 0#C0W^-ett5 0 0 nm 
BijnS^i, — mz 1 2 OWltSi. 8 0 0 nml* 
giJtl^V^ 6 0~ 1 2 0^COgijng^3 0 0 nmiiWP 
bxbs-pcoT*^.. cnu. fifFSf^fC^^n^HJS 

^bT*X^'J££b-5fc«><h#A'E>n-5. bfc^o 

[0 0 19] Sfc. *«^C0<£Sfi|^k (Low-K) 
#»©WMISIHTC u ^-»E»6»iSt5i8^ 
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r, mmmm'm, x^urt^ s»/^h 

RffOCulRK^L/TCMPfeff 5IR©^DHrX7D — 
filWBf*. £lF, S/U3>ft£©**#SK2 0 0± 
l:y U n >iW^*©l6«2 0 1 ^Mf^o C<D 

mmm 2 0 1 omwizmz soon mommm 204^ 

fc, ««2 0 1g*«*ttW^o Sfc^T?, TaN 
7-ft2 0 2^10 nmStfCuH2 03£1400n 
mllE^JftS^-fr^o Cui2 0 3H >- KJf£X/1y 

4 (a) ) o 

[0 0 2 0] *L Cug2 0 3StfTaN7-ft20 
2CDffigl«2 0 4JCil«>iiSnfcSI5»SI»<^BSa5»S: 
CMPMli:ckDi±« (04 (b) ) o zcDmmm 

^7>^A (lwt%) % KfkWSflSJ : 4^1^ > 
& (0. 5w t %) , mmmf- : 3D<^k>'J* (1 
wt%) , T^~> (0. 3wt%) , iHfi#J^i:Sr»E 

ttSJtl/T^^^Pt'J^ (0. 0 2 5wt%) 

n-;U-T^) 0 ^UT, :2 0 0 c c /m i 

n , fiffS/^ 7F: IC 1 0 0 0/SUBA4 0 0, D 
F: 3 0 0 g/cm2, TRInlg^c : lOOrpm, T 
TEIESC : 1 0 0 r pm«T, 1 5 0#PICMPffl 
I^ffoL 15O#0CMPffilCJ:D 

&lZ\Z* 3 0 0g>©CMPSff-3t 

[0021] se*a«T^^;i/*i**L*nft^o&<D 

<0IF-ffltS«:»J»«rt*SS <fc set KckSfcO 
(-) ICflMtU Cu»#tt^7X ( + ) CMLT^ 
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*»fc*3^Tt>, 0. 0 0 1 w t %«±*Jjirr £<r<htc£ 
[0 0 2 2] CdTti, 0. 5wt%Hl(D*$MI 

lfc^7t, ffiBiSttffOttfflKKBO. 5wt%EtT 
[0 0 2 3] *fC, m3<7)HSS«^lttBJT^o £<0|gJK 

TK9rr*. fit, cu^y 

y)l^ru fc:U Taco^btCckO FjWRHIL 

e U ^ >^C u l:»f UTC u8I6«»t5fc 
»ICC u tT a^*fiFtS*^cabfc*«5Sft^«T 

x^uriE^m, ^M-ntfUv^ (o. 2wt 

%) , ->U# (0. 5wt%) £&fbx^U 
*>L£: ! b<0£ffi^fc. Sfl^frlJ, X?«J7P-: 2 0 
0 c c /m i n , 7F: IC 1 0 0 0/SUBA 

30 4 0 0, DF: 3 0 0 g/cm2, TRInJigfc : 100 
r pnu TTtHjfe^C : 1 0 0 r pm(7)*ttT4 5fMHC 
MPMl^fo/io 
[0 0 2 4] CtllZ&D, Wtmi&tttin?<D*t>—j3)l, 
U7f&CMPSfffo&<Tfe«kt^T*, WSia^FSffi 

ti-i3)vmm&&<^&fr&\zm&<D±zt£vy hny 

[0025] #nz, ms&mmisTminnmm&mw 
ewfffiHT**. c«>*jMrrtti;y z?>mz7)\,*u 

50 Sfi8W««/V;H^BS (fiP^>. 7>*-» 
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*»*s«3 o o ±\zz/v ^>m<tmte£<Dmmm3 o 

lSMt^c ^©M3 0 lffll:^3 0 0 nm 

oin j: -5 k:, m*>fr<. m<. mtfitim 

VMBIT**. #ClC\ Nb7<t3 0 2^15 nmSt/A 

1 K 3 0 3 £8 0 0 nmi^yJ'J >^tCcfcO**S 
"T* (05 (a) ) . 10 

[0 0 2 6] ^tC, ^S&A Ii3 0 3 2&^Nb^>f ^* 
3 0 2£— gt:CMP(:<tOfStiit§o c<^*JB 

T^x^A (2wt%) , KftPPffl»J <«ffi««ffll» 

bE) :+yu>i (o. 6wt%) , 7;wnt:yy> 

it (0. 5wt%),fMf:7Ht (3wt%) 

5tcn> hn-j^nti^. y;i^-^tt, +»cW«s 

T, X7U7D- :2 0 0 c c /m i n, ST^/Vy K : 
IC1000/SUBA400, DF:300g/cm 
2 , TR[eie^ : 1 0 0 r pm, TTEI&gC : 1 0 0 r 
pm©*ttTl 5 0#Htf>CMP£OJl£fT ofc (05 
(b) ) . 5 "J jWW*** »f/typ 

^©ife*, #389iTttA I <0©F«j&«5 0 0 nm/ 
m i niflftbtl*. 30 
[0 0 2 7 ] — / tf*a«T»57^*P^fJH*« 

2 2 0 nm/m i nt/hSK, #5691 tt* ifM^2 
tt, A 1 ©*AB&ih©3S*tf*»?), ££>t;:tt, in-y 

[0028] »aa>*««itt— «fc-r*fr, #5£ 
nmmm&mtt* rx^>, #^:*>, #-f^->tt (y 
t *> «t Msaix # 7 p hr u v ymz-D t> , 
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£>£o OTIgP#c7)^fi (DF) % by7V>if (TR) & 

&9—>7— ?)v (tt) <B@e*&£k:Hi,TtK a 

[0 0 2 9] #SC, B6ft#RBbT#KWft^irr*C 

>T— ^ (TT) ) l«D#lt6tlTl^o 
l -tfctev'U a >&£<2^XA£fflarr£^/N 0 

S (hy^U>y (TR) ) 3fc»Df**t&ttfc«»* 
SrX7->7 r k- MCl^^tlTl^, by?V>if (T 
R) 3H IBIbS'*? h4fcS^$n, »>t7h4 

tt, ^-^-KctoieMEsn*. h^yu>^3^@^ 
tt, ±fax^'j^ffl^T^fc^x/N^cMPMs-r^> 

CMPgS0»SBT*S. #Jx.«, ^J3 0[hI^/^T 

*5 3 O@l£/5Ke04Ei~£ffi»>'*:7 h4C©0 
f*W6n& hy^U >d/3^H^Sftfc^x/\«:Bf*© 

ffirS (DF) Tjfbtttt, x^u^>^«tt)2smsnfc 
x 5 u y 3 8 A^M^ns^7 u £»nx,&fc 

ITLW6CMPffg$:ff3o 
[0 0 3 0] 

[5B9J0>2**] ELL, #5PJtt, **#«ft:^<ftS*# 
■T S X ^ U Srffl C M P ff 5 <0-CiSW«i£S7&*3SJ?£ S 

S L fc»fMfc*« Rlfl CMtl^CMP $ 

>E**»j«r* z. 

[01] «l^JE«9©X^US:fflVifcCMP^ffi*itt 

[02] x^u^oi^ffifittffjaistwafi^^ftft 

[03] cMpmmiz&rtz>cumnmtmmmm£<D 
is^^*-r#ffi0o 

[04] (nmffiMvTs^vzm^ziCMP-jjfe&m 

[0 5] «l<7)*Jfi«y<DX^'J«:ffl^fcCMP^Fa;S:ltt 
BJT^¥#^SM(7)S3gXg^r®0o 
[06] *5SM©CMP>6FffiSI{Wa-rsCMP«lta)g8 

i • ■ -mm& (^->f-^;nT) , 2 • • • 
h, 3 • • • h^yu 4 • • • ggas 

yt7h, 38 • • ■ X^UtftS&A-ry, 10 0, 2 0 
0 , 3 0 0 • • • 1 0 1, 2 0 1, 3 0 1 
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